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BRIEF DESCRIPTION OF RESEARCH PRODUCTS

A novel process has been developed and applied in manufacturing of net-shape braided/epoxy
composite structures. The novel process developed with NSF funds is a milestone in this area
that will impact the design and fabrication of various parts. An on-line impregnator was designed
and built on the mandrel, moving back and forth with the braiding machine. Two sets of infrared
lamps were placed beside the resin-impregnated mandrel for post curing. The epoxy resin system
was first preheated by microwave to quickly reduce viscosity and improve fiber wetting. Then
the resin was cast into the impregnator, which has rubber at both ends to prevent the resin from
leaking. One of the critical technologies of this novel process was the design and building of a
rotational curing center to reduce the influence of gravity on the flow of liquid resins. Figure 1
shows the curing center developed. A patent disclosure has been filed at Auburn University for
the impregnator with microwave viscosity reduction that has been developed as a result of this
project. As a result of the project’s success, this research program has been included in the
Transportation Pinnacle, which is one of the 7 Peaks of Excellence areas chosen at Auburn
University.
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Fig. 1 The novel formation and curing center developed at Auburn University,
Department of Textile Engineering

EDUCATIONAL CONTRIBUTIONS

The experimental system developed for this project has been used for undergraduate courses.
Some of the manufacturing techniques for building composites have been integrated into several
undergraduate courses: ENGR 1110 Introduction to Textile Engineering, TXEN 2250 Fabric
Design and Development and TXEN 4250 Advanced Engineered Fibrous Structures. The
experimental system developed with NSF funding is ideal for students to conduct their senior
design projects. 18 undergraduate students have done their senior design project work using this
system. The results of the project have been disseminated extensively in journals and
conferences as listed above.
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